Three new species of the tribe Dactylotini (Acrididae: Melanoplinae) are described from Central and Southern Mexico.
Introduction
The tribe Dactylotini is one of the six tribes into which the subfamily Melanoplinae is divided (Cigliano et al., 2017) , with a Nearctic distribution across the U.S.A. and Mexico. Currently, the tribe comprises 27 species in 10 genera: Aztecacris Roberts, 1947; Campylacantha Scudder, 1897 , Dactylotum Charpentier, 1845 , Dasyscirtus Bruner, 1908 , Gymnoscirtetes Scudder, 1897 , Liladownsia Fontana, Mariño-Pérez, Woller & Song, 2014 , Paraidemona Brunner von Wattenwyl, 1893 , Paratylotropidia Brunner von Wattenwyl, 1893 , Perixerus Gerstaecker, 1873 , and Poecilotettix Scudder, 1897 . Dasyscirtus, Liladownsia, and Perixerus represent the most southern members of the tribe, mainly occurring in the Balsas River Basin (Dasyscirtus) and the Sierra Madre del Sur (Liladownsia and Perixerus) regions of southern Mexico.
Southern Mexico shows remarkable topographical and climatic complexity, which has probably promoted its relatively high biological diversity (Morrone, 2005) . Such diversity was further increased for Mexican Orthoptera by several recent taxonomic studies based on collected specimens from this region, with multiple new genera and species described for: Tettigoniidae (Arachnitus and Insara), Ommatolampidinae (Reyesacris), Dactylotini (Liladownsia), Melanoplinae (Oaxaca and Melanoplus), and Pyrgomorphidae (Ichthyotettix and Sphenarium) (Fontana et al., 2011a , 2011b , 2011c , Sanabria-Urban et al., 2017 and Woller et al., 2014 . This suggests the possibility of even greater diversity in less-studied groups, such as within the Mexican-endemic members of Dactylotini. So far, little is known about the geographic ranges of these species and no additional taxonomic contributions have been made for decades, particularly on Dasyscirtus and Perixerus, until recently. Woller et al. (2014) provided a synthesis of the history of morphological characters that have been used to separate members of Dactylotini from other tribes and included a discussion on the difficulty of establishing tribal synapomorphies. There have been three phylogenetic hypotheses for the subfamily Melanoplinae in which Dactylotini members have been included: Chapco (2006) and Chintauan-Marquier et al. (2011) included Dactylotum and Hesperotettix (part of Dactylotini until 2014) , and both found the tribe to be paraphyletic. Woller et al. (2014) included Dactylotum bicolor, Liladownsia fraile, Perixerus squamipennis, and Hesperotettix viridis, and recovered a robust clade composed of the first three species with Hesperotettix viridis + six other Melanoplini as its sister group. With this combined molecular evidence, Woller et al. (2014) suggested the transfer of the genus Hesperotettix Scudder, 1876 to the tribe Melanoplini.
As a result of the analysis of specimens collected during recent expeditions (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) to southern Mexico, plus the review of museum specimens from multiple institutions, we herein revise the taxonomy of the genera Dasyscirtus and Perixerus, describe three new species, redefine previous species concepts, and update our collective knowledge of geographic distributions of the recognized taxa (Figs. 1-36 ).
Materials and methods
Descriptive Taxonomy: All descriptions followed the terminology and style utilized by Carbonell et al. (1980) , Carbonell (2000) , Otte (2007) , and the synthesis of genitalia terminology found in Woller and Song (2017) .
Dissections and Measurements: All dissections and measurements were undertaken in the Song Laboratory of Insect Systematics and Evolution at Texas A&M University. Male genitalia were dissected from museum specimens (rehydrated by being dipped briefly into boiling water) and removed from the body using standard procedures (Hubbell, 1932) and the assistance of a Leica MZ16 microscope system. After taking photos, the intact dry genitalia were put into 0.65 ml vials containing a 10% KOH solution and placed into a boiling water bath for up to a half hour to clear away obstructing tissues. The specimens were then removed and further dissected as necessary for examination and imaging by fully separating the epiphallus from the ectophallus and endophallus. After these photographs were taken, the ectophallus and endophallus were next separated for one to two specimens of each species to write detailed anatomical descriptions. All genitalia were then preserved in glycerin in genital vials pinned beneath the respective specimen. Anatomical measurements were made using a Mitutoyo Absolute Digimatic caliper -the "Entire Body" measurement includes the tip of the head to the tip of the abdomen (Table 1) .
Photography: Photographs of live specimens ( Fig. 1 ) were taken using a Canon EOS 70D camera with a Canon 100mm Lens while on-site. The images in Figures 8 and 19A-C were obtained from Orthoptera Species File (Cigliano et al., 2017) and are used with permission. The images in Figures 2 and 19D-F were obtained in situ at ANSP and NHRS respectively. The images in [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] were taken in the Song Lab using a Visionary Digital imaging system equipped with a Canon EOS 6D DSLR camera combined with a 100mm/65mm lens (the latter often coupled with a 2x magnifier) to take multiple images at different focal lengths. The resulting files were converted from RAW to TIFF format using Adobe Lightroom (v.4.4), stacked into a single composite image using Zerene Stacker (v.1.04), and then Adobe Photoshop CS6 Extended was used to add a scale bar and adjust light levels, background coloration, and sharpness as needed.
Map: We used QGIS 2.18 (www.qgis.org) to generate the geographic distribution of the different species of Dactylotini treated here. It was based on 45 locality records from literature, museum specimens and our expeditions (2015) (2016) . For literature and museum specimens we used Google earth 7.1.5 (Google Inc. 2015) to obtain the geographic coordinates. For recently collected specimens we used a GPS-map 60CSx (Garmin, Kansas City, USA).
Type Material: Type material is deposited in The Academy of Natural Sciences of Drexel University, Philadelphia, Pennsylvania, U. Perixerus squamipennis, mating pair; C. P. obscurus sp. nov., male; D. P. obscurus sp. nov., female nymph; E. P. triqui sp. nov., male; F. P. triqui sp. nov., female.
Results

Taxonomic reviews and descriptions
Subfamily Melanoplinae Scudder, 1897 General description. Body rather robust, heavily pubescent, pronotum entirely rugose; no lateral carinae, rounded in sections; sulcus just behind the end of 2 nd 1/3 rd of total length; median carina not detectable on all specimens. Fastigium short, subtrapezoidal; eyes prominent in male, scarcely in female. Tegmina lateral, elliptical; densely reticulated, not reaching the midway point of 1 st abdominal tergite in males and the 2 nd abdominal tergite in females. Fore and middle femora moderately swollen in male, lower margin of hind femur bright red. External male terminalia: furculae vestigial or absent, supra-anal plate subtriangular, cerci wider at base and narrowed at apex with apical portion curved inwards midway to varying degrees within different species. Subgenital plate hemiconical, short, pointed to varying degrees at apex. Internal male genitalia: epiphallus well-sclerotized with ancorae bent slightly ventrally as well as inwards to varying degrees, lophi prominent and subrectangular in addition to bending anteriorly to some degree. Ectophallus with prominent rami and fairly elaborate sheath of aedeagus. Endophallus with relatively short valves of aedeagus that are not especially complex compared to other melanoplines. External female terminalia: supra-anal plate subtriangular, cerci relatively small and subconical, and dorsal valves of ovipositor with teeth along majority of dorsal margin.
Discussion. In determining the systematic position of the genus Liladownsia (Woller et al., 2014) , we examined related genera of Dactylotini and by examining our material of Dasyscirtus we found a specimen not belonging to either of the two known species of the genus: D. olivaceus and D. hirsutus. We then managed to find more specimens in the ANSP with labels indicating the possibility of being a new species. The genus has been extensively described from the male in the original description of Bruner (1908) . Therefore, here, we summarize only the main characters of males (Table 2) , with a detailed update of the terminalia descriptions, and add some details of female morphology. Coloration. Depending on curation method, olive green in color with blackish antennae and with first 1-2 joints lighter. Lower margin of hind femur red and hind tibia variable, being gray to body color, sometimes with lighter apex (Figs. 1A, 2, 3, 6 ).
Body and Tegmina. Body densely pubescent. Tegmina regularly oval in both sexes, lateral, densely reticulated and homogenous in color (Figs. 2, 3, 6 ). Terminalia: Male, external. Furculae vestigial with short gap between. Supra-anal plate subtriangular with broadly rounded apex; surface almost plain with reduced keels and shallow, median groove that extends apically for approximately ½ the total length. Cerci wider at base, suddenly narrowing in middle, but slightly expanding apically and flattened, and with a rounded, elongated spoon-shaped apex; strongly curving inwards almost 90° beginning around midway point. Subgenital plate hemiconical in lateral view, slightly pointed at apex, and with hemicircular inner margin in dorsal view (Fig. 4A,B) . Internal phallic complex: overall, typical for a melanopline, with the following unique characters: Epiphallus: ancorae relatively elongate, subtriangular, and bent slightly ventrally; lophi prominent, subrectangular, and bent strongly anteriorly; post-epiphallic lobe (Carbonell, 2000; Carbonell et al., 1980) moderately wrinkled compared to conspecifics and covered in raised microstructures (Figs. 4C, D, . Ectophallus: rami prominent, fairly vertical, and extending well below valves of aedeagus. Sheath of aedeagus taking the form of two halves that do not meet, each containing two sets of lobes, and all covered in raised microstructures resembling those on the post-epiphallic lobe; first set of lobes connected to almost entirety of rami via thin membrane, curving dorsally to almost touch dorsal valves of aedeagus; second set attached to the first via thin membranes and about 1/3 rd the length of the first, curving around apices of dorsal valves (Figs. 4C, D & 5A, C, D) . Endophallus: arch of aedeagus well-developed. Dorsal valves of aedeagus do not meet flexures and about ½ the length of ventral valves, relatively wide and connected basodorsally for approximately ½ their length with apices strongly y-shaped and with each arm connected to a strong lobe that touches the lobes of the ventral valves and extend for some length posteriorly. Ventral valves of aedeagus meet flexures and are twice as long as the dorsal valves, basal ½ thin and elongate and widening apically at midway point, apices with fairly flat lobes that touch the lobes of the dorsal valves and extend posteriorly about the same length, apices also with an additional ventral sclerotized portion that forms a bulbous, hollow space (Figs. 4C,D & 5A,C,D). Female, external (Fig. 7) : as in D. hirsutus and D. monicae sp. nov.: supra-anal plate subtriangular, cerci relatively small and subconical, and dorsal valves of ovipositor with teeth along majority of dorsal margin. Male measurements (in mm) (n=5) ( Geographic distribution. This species is only known from the northern-central portion of the Balsas River Basin and the southern slope of the Mexican Volcanic Belt in elevations ranging from 1,536 to 1,829 meters above sea level (m.a.s.l.) in the Mexican states of Mexico and Morelos (Fig. 36) . Coloration. This species is well-characterized by its contrasting body color, which is mostly dark greenish, but yellowish on its head, posterior and lower margin of pronotum (as well as on the median carinae), part of fore and middle legs, dorsal portion of hind femora, and medial dorsal band on the abdomen. Lower margins of hind femora are bright red. Tegmina reticulation is often light, contrasting with dark background. Fastigium and eyes as in D. olivaceus, antennae completely blackish in both sexes (Figs. 8, 9, 12) . Body, Pronotum, and Tegmina. The body of D. hirsutus is heavily pubescent. Pronotum shows a distinct sculpture pattern in prozona and metazona. On the prozona, a clear transversal rugosity is detectable while the metazona is densely dotted. Tegmina lateral, regularly oval in male, but more or less rhomboidal; in female, with a more acutely rounded apex, and reaching the middle of first abdominal tergite in males and middle of 2 nd abdominal tergite in females (Figs. 8, 9, 12) .
Terminalia: Male, external. Furculae absent. Supra-anal plate subtriangular with narrowly rounded apex; lateral sides slightly convex with reduced keels and shallow, median groove that extends apically for approximately ½ the total length. Cerci wider at base and narrowing in middle, but slightly expanding apically; apices are rounded dorsally and pointed ventrally; gently curving inwards beginning around midway point. Subgenital plate hemiconical in lateral view, slightly more pointed at apex than in D. olivaceus, and with hemielliptical inner margin in dorsal view (Fig. 10A,B) . Internal phallic complex: overall, typical for a melanopline, with the following unique characters: Epiphallus: ancorae relatively elongate, subtriangular, bent slightly ventrally, and curve slightly inwards; lophi prominent, subrectangular, and typically bent strongly anteriorly; moderately wrinkled compared to conspecifics and covered in raised microscopic structures (Figs. 10C,D & 11A-B). Ectophallus: rami prominent, extending posteriorly at about a 60° angle, and also extending well below valves of aedeagus. Sheath of aedeagus fairly narrow and taking the form of two halves that do not meet, with each containing three folds of lobes that extend from apex of rami and are covered in raised microstructures resembling those on the post-epiphallic lobe; first and second folds of approximately equal size with third much smaller and extending a bit posteriorly along non-curving portion of dorsal valves of aedeagus (Figs. 10C,D & 11A,C-D). Endophallus: arch of aedeagus welldeveloped. Dorsal valves of aedeagus do not meet flexures, are about ½ the length of ventral valves, and with basal ½ wide and connected; apical ½ is narrowly y-shaped and terminates in thin structures that are enveloped in thin lobes that extend along the ventral valves until just before their apices. Ventral valves of aedeagus meet flexures, are twice as long as the dorsal valves, and are broadly v-shaped overall with apices curving sharply upwards and narrowing to points that bend sharply outwards, and often with lower structures that jut out similarly (best viewed posteriorly) (Fig. 35) ; apical ½ with ventral, lightly sclerotized, shovel-like lobes that typically extend straight posteriorly beyond upper curved apices (Figs. 10C,D & 11A,C-D) . Female, external: as in D. olivaceus and D. monicae sp. nov.: supra-anal plate subtriangular, cerci relatively small and subconical, and dorsal valves of ovipositor with teeth along majority of dorsal margin (Fig. 13) . Male measurements (in mm) (n=9) ( Table 1) : Body length 17.57-21.31 (19.47 ± 1.26); pronotum length 3.62-4.56 (4.05 ± 0.26); prozona length 2.31-2.76 (2.45 ± 0.14); metazona length 1.27-1.84 (1.60 ± 0.20); hind femur length 9.61-11.68 (10.62 ± 0.72); and tegmina length 2.61-3.74 (3.31 ± 0.47). Female measurements (in mm) (n=8) ( Table 1) Geographic distribution. This species has the widest range among its congeners and is distributed from the inner slope of the Sierra Madre del Sur to the northern-central portion of the Balsas River Basin in elevations ranging from 457 to 2,206 m.a.s.l. in the Mexican states of Guerrero, Mexico, and Morelos (Fig. 36) .
Discussion. This species was originally described by Hebard (1935) under the genus Perixerus, based only on female specimens. Roberts (1947) placed this species in the genus Dasyscirtus and added a short, but effective, description of the male. We have provided a more complete description for this species. Diagnosis. Differs from congeneric species due to the following: a different color pattern: in particular, the hind tibiae are blackish on the inner surface; male cerci similar to D. hirsutus, but with apices rounded dorsally and pointed ventrally; phallic complex similar to D. hirsutus, but ventral valves of aedeagus curving gently upwards with rounded apices that do not curve outwards. Described from three males and three females.
Coloration. General color yellowish with darker pronotal sulci, portions of abdominal tergites, and sparse spots and bands on legs. Lower margin of hind femora bright red as in all congeneric species (Figs. 14 & 17) . Pronotum and Tegmina. Sculpture in prozona constituted by bigger and deeper indentations than in metazona. Tegmina subrhomboidal, reaching the middle of the 1 st abdominal tergite; densely reticulated with darker background (Figs. 14 & 17) .
Terminalia: Male, external. Furculae absent. Supra-anal plate subtriangular with rounded apex; lateral sides barely sinuous and almost plain with reduced keels and shallow, median groove that extends apically for approximately ½ the total length. Cerci similar to D. hirsutus, but more robust overall: wider at base and narrowing in middle, but slightly expanding apically; apices are rounded dorsally and pointed ventrally; gently curving inwards beginning around midway point. Subgenital plate hemiconical in lateral view, slightly more pointed at apex than in D. olivaceus, and with hemielliptical inner margin in dorsal view (Fig. 15A,B) . Internal phallic complex: overall, typical for a melanopline, with the following unique characters, many of which are shared by D. hirsutus (the ventral valves of aedeagus being the most unique structures: Fig. 35 ): Epiphallus: ancorae relatively elongate, subtriangular, bent slightly ventrally, and curve slightly inwards; lophi prominent, subrectangular, and typically bent slightly anteriorly; post-epiphallic lobe moderately wrinkled compared to conspecifics and covered in raised microstructures (Figs. 15C,D & 16A,B) . Ectophallus: rami prominent, extending posteriorly at about a 45° angle, and also extending well below valves of aedeagus. Sheath of aedeagus fairly narrow and taking the form of two halves that do not meet, with each containing three folds of lobes that extend from apex of rami and are covered in raised microstructures resembling those on the post-epiphallic lobe; first and second folds of approximately equal size with third smaller and more prominent than in D. hirsutus and also extending a bit posteriorly along non-curving portion of dorsal valves of aedeagus (Figs. 15C,D & 16A, C-D) . Endophallus: arch of aedeagus well-developed. Dorsal valves of aedeagus do not meet flexures, are about ½ the length of ventral valves, and with basal ½ wide and connected; apical ½ is narrowly y-shaped and terminates in thin structures that are enveloped in thin lobes that extend along the ventral valves until just before their apices. Ventral valves of aedeagus meet flexures, are twice as long as the dorsal valves, and are narrowly v-shaped overall with apices curving gently upwards and ending in broadly rounded regions that do not curve outwards (as in D. hirsutus: Fig.  35 ) and resemble the hull of a boat when viewed laterally; apical ½ with ventral, lightly sclerotized, shovel-like lobes that typically curve upwards along same trajectory as upper curved apices and for approximately the same distance posteriorly (Figs. 15C,D & 16A, C-D) . Female, external: as in D. olivaceus and D. hirsutus: supra-anal plate subtriangular, cerci relatively small and subconical, and dorsal valves of ovipositor with teeth along majority of dorsal margin (Fig. 18) . Etymology. This species is dedicated to Mónica I. Pérez-Pérez, RMP's mother, who has always supported and encouraged him in his biological studies. Without her support and encouragement, it is clear that RMP would not have achieved the accomplishments he has thus far. The specific name is a female noun in the genitive case.
Holotype. Male (Figs. 14-16 Geographic distribution. This species is apparently distributed in sympatry with its congeners in the eastern portion of the Balsas River Basin and the outer slope of the Mexican Volcanic Belt in elevations ranging from 1,600 to 1,841 m.a.s.l. in the Mexican states of Mexico and Oaxaca (Fig. 36) . General description. Body squat, stout and heavily pubescent, fastigium scarcely protruding from above; eyes in close proximity and not strongly prominent; frontal ridge with almost parallel sides. Head and pronotum strongly rugose (pronotum more-so). Prosternal process cilindro-conical, hardly bent backwards. Pronotum almost straight in lateral view, rounded transversally; sulcus well-defined; lateral carinae absent; posterior margin rounded, emarginated. Tegmina reduced, shorter than pronotum, convex, strongly and densely reticulated, meeting on dorsum; wing rudimental. Fore and middle femurs moderately swollen; hind legs with dark and light contrasting areas. External male terminalia: furculae vestigial with either a short or long gap between, and supra-anal plate often subtriangular with sinouse lateral sides. Cerci relatively short to elongate, wider at base and typically narrowed at apex with apical portion curved inwards midway to varying degrees within different species. Subgenital plate with pointed or rounded apex. Internal male genitalia: epiphallus well-sclerotized with ancorae bent inwards to varying degrees, lophi prominent and subrectangular in addition to bending anteriorly to some degree, post-epiphallic lobe moderately wrinkled. Ectophallus with prominent, "N"-shaped rami and fairly elaborate sheath of aedeagus. Endophallus with relatively short dorsal valves of aedeagus and ventral valves that are fairly complex compared to other melanoplines. External female terminalia: supra-anal plate subtriangular, cerci relatively small and subconical, and dorsal valves of ovipositor with small teeth along dorsobasal margin (Tables 3 & 4) . Discussion. The genus Perixerus was described by Gerstaecker in 1873 for the species Perixerus squamipennis. In the same year, Stål described the genus Hermistria for the species Hermistria pulchripes. Both species were described based on female specimens and have "Mexico" as their type locality. In the following years, authors only acknowledged Perixerus (Bruner, 1908; Hebard, 1932) and other species were assigned to this genus: Perixerus laevis Rehn, 1900; P. variabilis Rehn, 1904; P. hirsutus Hebard, 1935; and P. gloriosus Hebard, 1935. Roberts (1947) stated that the two genera and species were synonymous giving the priority to Perixerus because Gerstaecker published earlier in the year. Roberts also briefly described the male and restricted the genus Perixerus to only the original species, P. squamipennis. According to the original description of Gerstaecker (1873), the redescription of Roberts (1947) , and after reviewing images of the Gerstaecker type material (Cigliano et al., 2017) (Fig. 19) , we can assign the majority of our material to P. squamipennis, but not all. We have males and females in our possession that surely belong to the genus Perixerus, but must be considered as two distinct species. In order to clarify, we have provided a brief re-description of the genus Perixerus and an updated description (in particular, a detailed update of the terminalia descriptions) of P. squamipennis based on our material and according to the respective literature. Coloration. Antennae brownish to blackish, often lightly colored towards the base. Pronotum and tegmina light brown to orange. Head and fore and middle legs brownish to bluish; eyes pale-gray; tegmina uniformly colored light brown; hind femur with upper and lower margins yellow and median area blue to purple on external surface; hind tibia dark blue with basal portion yellow to orange. Abdomen primarily, and ventral portion of the body, yellowish-green. Female with light-colored ovipositor (Figs. 1B, 19, 20, 23) .
Pronotum and Tegmina. In most examined specimens, pronotum is almost straight in lateral view, more decidedly rugose in metazona, median carina well-marked in metazona; metazona ~ 3/7 of the length of pronotum; pronotum from above with almost parallel sides in male, more diverging in female; posterior pronotal margin emarginated, widely rounded in female, sometimes angulated in male; tegmina reaching more or less the end of 1 st abdominal tergite, meeting on dorsum (Figs. 19, 20, 23) .
Terminalia: Male, external. In most cases, furculae vestigial with short gap between. Supra-anal plate subtriangular with broadly rounded apex and longer than in P. obscurus sp. nov.; lateral sides sinuous and with shallow, median groove that extends apically for approximately 1/3 rd the total length. Cerci relatively short and similar to P. obscurus: wider at base and narrowing in middle with rounded apices; gently curving inwards beginning around midway point. Subgenital plate short with rounded apex (Fig. 21A,B) . Internal phallic complex: overall, typical for a melanopline, with the following unique characters: Epiphallus: ancorae relatively short, subtriangular and skinnier than conspecifics, and curve slightly inwards; lophi prominent, but weakest of conspecifics, subrectangular, and typically bent slightly anteriorly; post-epiphallic lobe moderately wrinkled, similar to conspecifics, and covered in raised microstructures (Figs. 21C,D & 22A-B) . Ectophallus: rami prominent and resembling a stretched-out "N" shape, extending well below valves of aedeagus. Sheath of aedeagus comprised of two halves, each with two lobes of similar size that are attached to apical 1/3 rd of rami with each side extending upwards to the lower edges of the dorsobasal region of the dorsal valves of aedeagus, typically only meeting along ventral margins; covered in raised microstructures resembling those on the post-epiphallic lobe (Figs. 21C,D & 22A, C-D) . Endophallus: arch of aedeagus well-developed. Dorsal valves of aedeagus do not meet flexures, appear to be fused for entire length with an occasional faint median suture; shorter than ventral valves, often almost extending to apices of upper projections of ventral valves; apex ending in two rounded prongs giving the entire component an appearance of a stout "Y" with broadly rounded arms. Ventral valves of aedeagus meet flexures and are notably longer than dorsal valves; apical portion divided in two with upper section terminating in thin pointed projections that curve gently upwards; lower section (apical 1/3 rd ) curved ventrally inwards in a corkscrew-like shape that is surrounded by lobe-like membrane (punctuated with scattered, darkly sclerotized, drop-like microstructures) that also extends for a short distance beyond the upper projections (Figs. 21C,D &  22A,C-D) . Female, external: as in P. obscurus sp. nov. and P. triqui sp. nov.: supra-anal plate subtriangular and cerci relatively small and subconical; dorsal valves of ovipositor with small teeth along dorsobasal margin; ventral valves of ovipositor with a prominent tooth at basal 1/3 rd of lower margin (Fig. 24) . Male measurements (in mm) (n=5) ( Table 1) : Body length 18.05-20.26 (18.98 ± 0.81); pronotum length 4.36-5.23 (4.65 ± 0.38); prozona length 2.47-2.76 (2.61 ± 0.11); metazona length 1.78-2.58 (2.04 ± 0.32); hind femur length 9.50-11.00 (10.21 ± 0.65); and tegmina length 3.31-4.16 (3.72 ± 0.34). Female measurements (in mm) (n=8) ( Table 1) : Body length 20.53-23.34 (22.42 ± 1.04); pronotum length 5.51-6.72 (6.16 ± 0.41); prozona length 3.09-3.74 (3.43 ± 0.23); metazona length 2.42-3.08 (2.74 ± 0.21); hind femur length 11.34-13.06 (12.36 ± 0.67); and tegmina length 3.77-5.40 (4.83 ± 0.54).
Material examined. Two females (syntypes) at MfN (Fig. 19A-C) Mexico. Synonym Hermistria pulchripes female (holotype), deposited at NHRS (Naturhistoriska riksmuseet, Stockholm, Sweden) (also examined and photographed: Fig. 19D-F Geographic distribution. This species has the widest range among its congeners, occurs in elevations ranging from approximately 1,450 to 2,383 m a.s.l, and is apparently restricted to the inner highlands of the southern Sierra Madre del Sur in Oaxaca, Mexico (Fig. 36) . During this study, we examined a pair of P. squamipennis specimens supposedly from Volcan Tacaná in Chiapas, México. However, we have never observed this species beyond the Isthmus of Tehuantepec in our several expeditions to Southern Mexico, which seems to be the biogeographic limit of the tribe Dactylotini. Therefore, we think that these specimens are probably mislabeled and have been excluded from Figure 36 .
Perixerus obscurus sp. nov. (Figs. 1C,D & 25-29) http://lsid.speciesfile.org/urn:lsid:Orthoptera.speciesfile.org:TaxonName:498235
Diagnosis. This species looks fairly different from P. squamipennis in terms of coloration, with the hind legs particularly distinct due to the orange that is often mixed in. In terms of terminalia, the external male components are more similar to P. squamipennis while the external female components resemble those of P. triqui sp. nov. The internal genitalia of the male are fairly unique among conspecifics. Male: general coloration dark compared to P. squamipennis, pronotum more rugose with metazona that is often longer, absence of median carina, and larger tegmina cells. Furculae vestigial with short gap between, supra-anal plate subtriangular overall with slightlyrounded apex and relatively shorter than conspecifics, and with shallow, median groove that extends apically for approximately 1/3 rd the total length, cerci relatively short and curved gently inwards. Phallic complex with the following unique characters: lophi of epiphallus more prominent and bent further anteriorly than conspecifics, rami sharply angled towards posterior, and sheath of aedeagus most elaborate with two shovel-shaped lobes enveloping apices of dorsal valves of aedeagus and extending further posteriorly. Valves of aedeagus relatively simple compared to conspecifics, with dorsal valves quite small and weak compared to ventral valves, which widen apically and have bulbous, hollow structures emerging ventrally. Female: looks different, in terms of general appearance, color, and other assorted characters; in particular: the position of the sulcus on the pronotum, the larger reticulated cells of the tegmina, and the overall color pattern of the body, especially that of the abdomen. Additionally, the ventral valves of ovipositor are without teeth.
Coloration. Antennae dark brown to blackish, often lightly colored towards the base. Pronotum dark brown to pale blue; tegmina light brown with contrasting dark reticulation. Eyes pale orange to red. Head, fore and middle legs bluish to blackish; abdominal tergites blackish-brown with yellowish posterior margin; hind femur with upper and lower margin yellowish to orange and blackish medial area on external surface; hind tibia blackish with basal portion orange to reddish. Ventral portion of the body yellowish. (Figs. 1C,D, 25, 28) . Pronotum and Tegmina. In most cases, pronotum often with raised metazona in lateral view, rugose both in prozona and metazona; median carina not detectable, except in nymphs; metazona about 4/9 of total length of pronotum; pronotum from above with almost parallel sides in males, more diverging in females; posterior pronotal margin widely rounded, partly emarginated; tegmina often reaching the end of 2 nd abdominal tergite, meeting on dorsum, reticulation with bigger cells than in P. squamipennis (Figs. 25 & 28) .
Terminalia: Male, external. In most examined specimens furculae vestigial with short gap between. Supraanal plate subtriangular with slightly rounded apex and shorter than in P. squamipennis and P. triqui; lateral sides sinuous and with shallow, median groove that extends apically for approximately 1/3 rd the total length. Cerci relatively short and similar to P. squamipennis: wider at base and narrowing in middle with rounded apices; gently curving inwards beginning around midway point. Subgenital plate short with pointed apex (Fig. 26A,B) . Internal phallic complex: overall, typical for a melanopline, with the following unique characters: Epiphallus: ancorae relatively short, subtriangular, and curve slightly inwards; lophi prominent and most robust of conspecifics, subrectangular, and typically bent slightly anteriorly; post-epiphallic lobe moderately wrinkled, similar to conspecifics, and covered in raised microstructures (Figs. 26C,D & 27A,B) . Ectophallus: rami prominent and resembling a stretched-out "N" shape that is angled posteriorly more sharply than in conspecifics, basal portion wider than conspecifics, and extending well below valves of aedeagus. Sheath of aedeagus comprised of two halves, each with two lobes of similar size that are attached to apical 1/4 th of rami with each side extending upwards to the upper dorsobasal region of the dorsal valves of aedeagus, meeting only occasionally along ventral margins; dorsoapical portion of each lobe also extends posteriorly along dorsal valves, covering them completely, and forming shovel-like structures that taper to rounded points and almost reach apices of ventral valves of aedeagus; covered in raised microstructures resembling those on the post-epiphallic lobe (Figs. 26C,D & 27A,C,D) .
Endophallus: arch of aedeagus weakly developed. Dorsal valves of aedeagus do not meet flexures, are fused for most of their length with a short separation towards apex, and shorter than ventral valves, which are often up to 1/ 3 rd longer; sheath of aedeagus essentially covers these relatively weak valves, extending beyond their apices to give the appearance that it is the valves themselves that are projecting posteriorly for some distance. Ventral valves of aedeagus meet flexures and are up to1/3 rd longer than dorsal valves; apical ½ about twice as wide with relatively large, bulbous, hollow regions appearing ventrally on both sides as the valves widen (Figs. 26C,D & 27A,C,D) . Female, external: as in P. squamipennis and P. triqui: supra-anal plate subtriangular and cerci relatively small and subconical; dorsal valves of ovipositor with small teeth along dorsobasal margin; ventral valves of ovipositor without teeth (Fig. 29) . Male measurements (in mm) (n=6) ( Etymology. This species is named for its generally dark appearance and the fact that it was hidden within museum specimens of P. squamipennis. In fact, the Latin word "obscurus" not only means dark, but covered as well.
Holotype. Male (Figs. 25- (Fig. 25) .
(CNIN-UNAM)
Additional Type Material. 14 paratypes (7 adult males and 7 adult females). 5 males and 4 females same locality as holotype (CNIN-UNAM). 1 male and 1 female México, Oaxaca, Ixtlán. Geographic distribution. This species is apparently isolated geographically from its congeners and is confined to the inner slope of the Sierra Norte de Oaxaca mountain range, in elevations ranging from 1,746 to 2,866 m.a.s.l. in Oaxaca, Mexico (Fig. 36) . Perixerus triqui sp. nov. (Figs. 1E,F, 30-34 Diagnosis. This species is very similar to P. obscurus in terms of general external morphology both in males and females, although parts of the terminalia and internal genitalia are fairly unique among conspecifics. Male: general coloration dark often with a more orange to reddish colorations, pronotum more rugose with longer metazona, absence of median carina, and larger tegmina cell than in P. squamipennis. Furculae vestigial with long gap between, supra-anal plate triangular overall with slightly rounded apex and shallow, median groove that extends apically for approximately ½ the total length, cerci longer and curved strongly inwards. Phallic complex with the following unique characters: ancorae of epiphallus curving strongly inwards and valves of aedeagus relatively complex compared to conspecifics, with dorsal valves forming a large, mostly fused ½ hourglass shape and the ventral valves forming prominent flower-like structures. Female: markedly similar to that of P. obscurus, but mainly differs from its congeners by its shorter and more compact ovipositor valves. Coloration. Antennae blackish, pronotum dark brown; tegmina light brown with contrasting dark reticulation; eyes pale orange; head, fore and middle legs blackish; abdominal tergites blackish-brown with orange to reddish posterior margins; hind femur with upper and lower margin yellowish to orange and dark blue to blackish medial area on external surface; hind tibia blackish with basal portion orange to reddish; ventral portion of the body orange to reddish (Figs. 1E,F, 30, 33) .
Pronotum and Tegmina. Generally, pronotum with raised metazona in lateral view, rugose both in prozona and metazona; median carina not detectable; metazona about 4/9 of total length of pronotum, except in nymphs; pronotum from above with almost parallel sides in males, more divergent in females; posterior pronotal margin widely rounded, partly emarginated; tegmina reaching the end of 2 nd abdominal tergite, meeting on dorsum, reticulation with bigger cells than in P. squamipennis (Figs. 30 & 33) .
Terminalia. Male, external: Furculae vestigial with long gap between. Supra-anal plate triangular with slightly rounded apex and longer than in P. obscurus sp. nov.; lateral sides sinuous and with shallow, median groove that extends apically for approximately ½ the total length. Cerci elongate compared to conspecifics: wider at base and narrowing in middle and then expanding towards apices, which are spoon-shaped (sometimes with sharper ventral edge); strongly curving inwards beginning around midway point. Subgenital plate short with pointed apex (Fig. 31C,D) . Internal phallic complex: overall, typical for a melanopline, with the following unique characters: Epiphallus: ancorae relatively short, subtriangular and more robust than conspecifics, and curve strongly inwards; lophi prominent, subrectangular, and typically bent slightly anteriorly; post-epiphallic lobe moderately wrinkled, similar to conspecifics, and covered in raised microstructures (Figs. 31C,D & 32A,B) . Ectophallus: rami prominent, fairly robust, and resembling a stretched-out "N" shape, extending well below valves of aedeagus. Sheath of aedeagus composed of two lobes of similar size that are attached to apical 1/3 rd of rami with each side extending upwards to the lower edges of the dorsobasal region of the dorsal valves of aedeagus, meeting only occasionally along ventral margins; covered in raised microstructures resembling those on the post-epiphallic lobe (Figs. 31C,D & 32A,C,D) . Endophallus: arch of aedeagus well-developed. Dorsal valves of aedeagus do not meet flexures with overall shape resembling ½ of an hourglass with lower apices extending a bit further and narrowing to points that project posteriorly; majority fused with narrow medial cleft beginning at midway point and extending apically; when viewed dorsally, apex of component often appears to almost completely cover ventral valves. Ventral valves of aedeagus meet flexures and are relatively complex compared to P. obscurus and P. triqui sp. nov.; when viewed posteriorly, apices resemble two sets (left and right) of lightly sclerotized, lobe-like flowers that the apices of the dorsal valves rest upon, with the center of both flower sets containing more darkly sclerotized microstructures; when viewed lateroventrally, it can be seen that these flower shapes are created by a deviation of the apical 1/3 rd of the valves with one portion forming the center structures and the other portion bending ventrally and then back up to form a ring-like frame from which the lobe portion of the flowers emerge (Figs. 31C,D &  32A,C,D) . Female, external: as in P. squamipennis and P. obscurus: supra-anal plate subtriangular and cerci relatively small and subconical; dorsal valves of ovipositor with small teeth along dorsobasal margin; ventral valves of ovipositor without teeth; both dorsal and ventral valves appear to be slightly more compact compared to P. squamipennis and P. obscurus sp. nov. (Fig. 34) . Geographic distribution. This species is distributed in elevation ranging from 210 to 2,469 m.a.s.l. on the outer slope of the Sierra Madre del Sur mountain range and almost reaching the Pacific Coast of Oaxaca, Mexico (Fig. 36) .
Discussion
The patterns of geographic distribution and morphological similarity between the species of Dasyscirtus and Perixerus resemble those observed in other co-distributed taxa of relative recent origin, such as in the genus Sphenarium (Pyrgomorphidae). In this latter genus, molecular evidence suggests that Quaternary climatic shifts, 0.01-2.6 million years before the present, could have promoted its diversification in southern Mexico (SanabriaUrbán et al. 2017) . All species within Dasyscirtus and Perixerus are flightless, suggesting they probably have low dispersal capabilities. Moreover, the different species of these mainly highland genera are, as far as we could observe, confined to particular geographic areas. This suggests the possibility of a relative recent origin of Dasyscirtus and Perixerus species and opens the opportunity for further studies to investigate the relative importance of past climatic events on the diversification of the Nearctic grasshoppers in Mexico.
Certainly, more detailed information about the geographic distribution, and intra-specific morphological and genetic variation of these genera will improve our understanding of the systematics and biogeography of the Mexican-endemic Dactylotini. Additionally, once we have molecular data for Dasyscirtus we will be able to infer its phylogenetic position within the tribe. Due to the fact that the majority of southern Mexico has been overlooked in terms of collecting Orthoptera, it is probable that further new species of Dactylotini beyond the three described here will be discovered from this region. 
